Related literature
For background on the adelite mineral family, see: Qurashi & Barnes (1963 , 1964 ; Qurashi et al. (1953) . For structure refinements in the adelite group, see: Effenberger et al. (2002) for adelite, CaMgAsO 4 (OH); Clark et al. (1997) and Giuseppetti & Tadini (1988) for austinite, CaZnAsO 4 (OH); Yang et al. (2007) for cobaltaustinite, CaCoAsO 4 (OH); Cesbron et al. (1987) for nickelaustinite, CaNiAsO 4 (OH). Correlations between O-H streching frequencies and O-HÁ Á ÁO donoracceptor distances are given by Libowitzky (1999) . Raman spectroscopic data on some minerals of the adelite group have been reported by Martens et al. (2003) ; for general background, see: Robinson et al. (1971) . 
Table 2
Hydrogen-bond geometry (Å , ) .
Symmetry code: (ix) x À 1; y; z.
Data collection: APEX2 (Bruker, 2003 ); cell refinement: SAINT (Bruker, 2005) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: XtalDraw (Downs & Hall-Wallace, 2003) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008 (Qurashi & Barnes, 1963 , 1964 and have a general chemical formula A
O 4 )(OH), where A = Na, Ca, Pb, M = Al, Mg, Zn, Mn, Fe, Co, Cu, Ni, and X = Si, P, V, As. There are five calcium arsenates in this group: adelite CaMgAsO 4 (OH), austinite CaZnAsO 4 (OH), conichalcite CaCuAsO 4 (OH), nickelaustinite CaNiAsO 4 (OH), and cobaltaustinite, CaCoAsO 4 (OH). All structures of these calcium arsenate minerals have been determined previously (Qurashi & Barnes, 1963; Cesbron et al., 1987; Giuseppetti & Tadini, 1988; Clark et al., 1997; Effenberger et al., 2002; Yang et al., 2007) . However, in our efforts to understand the relationships between the hydrogen bonding schemes and Raman spectra of hydrous minerals, we noted that the structural information of conichalcite needs to be improved, because this structure was refined by Qurashi & Barnes (1963) with X-ray intensity data collected by Qurashi et al. (1953) from precession photographs without anisotropic displacement parameters and localisation of the H atom position.
Conichalcite can be compared with the other Ca-arsenate minerals in the adelite group. The distorted [CuO 6 ] octahedra (i.e. elongated tetragonal bipyramids) share edges to form chains running parallel to [010], which are cross-linked by Ca atoms and by sharing vertices with isolated AsO 4 tetrahedra (Fig. 1 ). The principal difference among the five calcium arsenates in the group is manifested in the bonding environments around the octahedrally coordinated M cations. The average M-O bond lengths appear to decrease from <Zn-O> (= 2.106 Å) in austinite (Clark et al., 1997) , to <Cu-O> (= 2.099 Å) in conichalcite, <Co-O> (= 2.092 Å) in cobaltaustinite (Yang et al., 2007) , <Ni-O> (= 2.085 Å) in nickelaustinite (Cesbron et al., 1987) , and to <Mg-O> (= 2.075 Å) in adelite (Effenberger et al., 2002) . Of these [MO 6 ] octahedra, the Cu-octahedron, due to its strong Jahn-Teller effect, displays the greatest distortion in terms of the tetragonal elongation and angle variance (Robinson et al., 1971) , which are 1.0229 and 23.58, respectively.
The donor-acceptor O5-H···O2 distance in conichalcite is 2.678 (2) Å, which is the shortest of all five Ca-arsenates in the adelite group [2.723 (2) Å in austinite (Clark et al., 1997) , 2.721 (7) Å in cobaltaustinite (Yang et al., 2007) , 2.73 (1) Å in nickelaustinite (Cesbron et al., 1987) , and 2.766 (2) Å in adelite (Effenberger et al., 2002) ]. As the O-H stretching frequencies (ν OH ) increase with the O-H···O distance (Libowitzky,1999) , we should expect the smallest ν OH value for conichalcite and the largest for adelite among the five calcium arsenates in the adelite group. Indeed, the major ν OH band positions determined from Raman spectra for conichalcite and adelite are, respectively, 3158 and 3550 cm 
Refinement
The final refinement assumed a full occupancy of the metal site by Cu only, as the overall effects of the trace amount of Zn on the final structure results are negligible. In the final stages of the refinement it turned out that the measured crystal was racemically twinned with an approximate twin fraction of 4:1 (BASF = 0.21). The H atom was located from difference Fourier maps and its position was refined freely. The highest residual peak in is located 1.60 Å from the H atom, and the deepest hole is 0.63 Å from the Ca atom. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å

